We study exclusive dijet production in coherent diffractive processes in deep inelastic scattering and real (and virtual) photon-hadron (γ ( * ) -h) collisions in the Color Glass Condensate formalism at leading order. We show that the diffractive dijet cross section is sensitive to the color-dipole orientation in the transverse plane, and is a good probe of possible correlations between the qqdipole transverse separation vector r and the dipole impact parameter b. We also investigate the diffractive dijet azimuthal angle correlations and t-distributions in γ ( * ) -h collisions and show that they are sensitive to gluon saturation effects in the small-x region. In particular, we show that the t-distribution of diffractive dijet photo-production off a proton target exhibits a dip-type structure in the saturation region. This effect is similar to diffractive vector meson production. Besides, at variance with the inclusive case, the effect of saturation leads to stronger azimuthal correlations between the jets.
I. INTRODUCTION
Diffractive production provides a rich testing ground of many novel properties of Quantum Chromodynamics (QCD), see for example [1] . In particular, the diffractive deep inelastic scattering (DIS) offers an opportunity to explore the interesting transition from hard to soft physics, via purely perturbative calculations [2, 3] . The analysis of diffractive processes in real and virtual photon-hadron (γ ( * ) -h) collisions is one of the largest sources of information to explore the behavior of the strong interaction at high energies, for a review see Refs. [2, 3] . For example, by measuring the squared momentum transfer t, one can study the transverse spatial distribution of the gluons (e.g. an eventual hot-spot structure) in the hadron wave function that cannot be probed in inclusive processes.
Inclusive diffractive DIS has been extensively studied by the H1 and ZEUS collaborations at HERA, for the most recent analysis see Refs. [4] [5] [6] [7] . On the theoretical side, it was shown that a factorization theorem exists for inclusive diffractive electron-proton DIS within the collinear framework [8] and, thereby, one can extract the diffractive parton densities [9] [10] [11] . This is in contrast to hard processes in diffractive hadron-hadron scattering (like diffractive DrellYan) where such factorization fails [12] . Diffractive jet production was later proposed to test further the collinear factorization and, thus, to provide complementary information about the underlying dynamics of high-energy γ ( * ) -h collisions [13] [14] [15] [16] [17] . However, the detailed analyses performed in the collinear framework indicate a sizable excess of the next-to-leading order (NLO) predictions over the experimental data [18] [19] [20] [21] [22] [23] [24] [25] that is attributed to the existence of absorptive corrections and collinear factorization breaking [26, 27] , see also Ref. [7] . Therefore, it is important to consider schemes alternative to the collinear factorization where diffractive jet production can be computed.
The collinear factorization is expected to be valid when partonic system in the hadron is in the dilute regime i.e. when radiation from each parton can be considered as independent which is expected to be the physical situation at large enough scales (photon virtuality and jet transverse energy). On the other hand, the Color Glass Condensate (CGC) offers a framework for computing such observable when the density of partons is high, for recent reviews see Refs. [28, 29] . In the CGC formalism, the standard quantum evolution equations with large logarithms of 1/x resummed, lead to a scenario in which the occupancy of the slow modes in the target hadron is so high that they can be treated classically, with the fast modes considered as sources. The corresponding renormalisation group equations which govern the separation of the fast and slow models, known in the limit of scattering of a dilute probe on a dense hadron, are the so-called Balitsky-Jalilian-Marian-Iancu-McLerran-Weigert-Leonidov-Kovner (B-JIMWLK) hierarchy of equations [30] or, in the large N c limit, the Balitsky-Kovchegov (BK) equation [31] , recently computed up to NLO accuracy [32, 33] .
In this paper, we consider exclusive dijet production in coherent diffractive processes, i.e. production of just two fully reconstructed jets with the target hadron remaining intact, in dilute-dense scatterings such as real and virtual photon-hadron (or photon-nucleus) collisions in the CGC approach at the lowest order. Previous calculations performed under this framework have mainly focused on the inclusive dijet production [34] [35] [36] , which are calculations involving a different color structure and color averaging than the process we are interested in. The cross section of inclusive dijet production in DIS depends on two-point and four-point functions, and therefore involving Weizsäcker-Williams gluon distribution in the correlation limit. In drastic contrast, here we show that diffractive dijet process in DIS only involves the dipole gluon distribution (and two-point functions), see also Refs. [37, 38] . We show that the diffractive dijet cross section in DIS can be written in terms of a convolution of two forward dipole amplitudes in which the color-dipole orientation in the transverse plane becomes a crucial ingredient. In this sense, diffractive dijet production in DIS is a sensitive probe of the color-dipole amplitude orientation, and provides useful information about unknown correlations between the impact parameter b and the qq-dipole transverse separation vector r. This is a very important feature of our calculation that, to our knowledge, does not appear in previous CGC-based calculations of other processes.
We also investigate the diffractive dijet azimuthal angle correlations and t-distributions in γ ( * ) -h collisions and show that they are sensitive to gluon saturation effects in the small-x kinematic region. In particular, we show that the t-distribution of diffractive dijet photo-production off a proton target exhibits a dip-type structure in the saturation region. A similar behavior was also recently reported to exist for diffractive photo-production of vector mesons [39] . Note that, in contrast to diffractive vector meson production, diffractive dijet production is free from final-state hadronization effects. Therefore, our calculation here provides a strong indication that the emergence of a dip-type structure is a universal feature of diffractive production in the small-x region, and it does not depend on the details of the final-state particle wave functions. We provide various predictions which can further test this idea at the Large Hadron Collider (LHC) and future DIS experiments.
This paper is organised as follows: in Sec. II the theoretical calculation is performed, with the several technical steps detailed. In Sec. III, numerical results are presented for some kinematic situations that can be achieved at the LHC and in future electron-proton/nucleus colliders [40] [41] [42] . Finally, in Sec. IV our results are summarized and discussed. In the Appendix we consider a simple dipole model with polarization in order to explicitly show that the diffractive dijet cross section is sensitive to the color-dipole orientation.
II. THEORETICAL FORMALISM: SETUP AND FORMULAS
We consider the process γ * + p(A) → q +q + p(A) in the CGC approach, as illustrated in Fig. 1 . At leading order, the incoming wave-function of the virtual photon can be written in the mixed space representation as
Here z i stands for the longitudinal momentum fraction of the quark and antiquark with respect to the longitudinal momentum of the virtual photon and is defined as z i = k
By q µ we denote the four-momenta of the incoming virtual photon with virtuality q 2 = −Q 2 . Two-dimensional vectors in transverse space are written in boldface. Finally, α i are the color indices of the quark and antiquark before the interaction with the target whereas β i will be the color indices after the interaction 1 . Thestate is obtained via the action of the quark and antiquark creation operators on the vacuum state
with h i being the helicity. For a dense enough target or at low Bjorken-x, the occupation number of soft gluons becomes large enough, so that the state of the target can be better described in terms of semi-classical gluon fields than of Fock states with a finite number of individual gluons. In the limit of infinite boost, the target field strength is subject to Lorentz contraction and can be considered as a shock-wave field. The incoming wave function of the virtual photon interacts with the target, for which we will employ the eikonal approximation. In this approximation, the transverse position x 0,1 of partons stays constant during their infinitely fast interaction with the infinitely thin shock-wave, and each parton in the incoming wave function picks only an eikonal phase during the interaction with the target [44] . The outgoing wave function after the interaction, in mixed space representation, readŝ
where U F (x) is the Wilson line for the propagation of a high energy parton in the fundamental representation of SU (N c ) at transverse position x. Thestates that are present both in the incoming and outgoing wave functions are written in the mixed space representation. However, one can write it in momentum space representation as well via a Fourier transformation, readinĝ
Within the CGC effective theory, the S-matrix of the process is given by the overlap of the incoming and outgoing wave functions:
Using the momentum space expressions of the incoming and outgoing wave functions, one gets the explicit form of the S-matrix of the process:
The corresponding forward scattering amplitude, M qq←γ , reads
The main difference between diffractive and inclusive productions is that for diffractive production one has to perform averaging over the color sources of the target at the amplitude level σ ∝ | M C | 2 , while for inclusive production averaging over the color is performed at the cross section level σ ∝ |M| 2 C , where · · · C stands for the average on the target color configurations. The diffractive dijet cross section can then be written in terms of the forward scattering amplitude as dσ diff dijet dp + 0 dp
where S 01 is the usual dipole operator in the fundamental representation:
The function Ψ appearing in the definition of thestates can be written explicitly [43] as
where ee f is the electric charge of quark f and the transverse (T) and longitudinal (L) contributions read
where we used the notations x ij = x i − x j , x ij = |x ij |. From now on, λ is the polarization of the (transverse) photon, and K 0 and K 1 are modified Bessel functions of the second kind. By using Eq. (11), the forward scattering amplitude can be written as
Finally, after averaging over the target color fields, the forward scattering amplitude reads
where N 01 is the dipole amplitude which is given as S 01 = 1 − N 01 . Thus, the diffractive cross section is given by
T,L dp + 0 dp
where α em = e 2 /(4π) is the fine structure constant. For the case of longitudinal photon, using Eq. (13) we obtain h0,h1
In the same fashion, for the case of transverse photon, using Eq. (12) we obtain h0,h1
and averaging over λ results in
)/2, with r (and r ′ ) and b (and b ′ ) being qq-dipole transverse separation vector and dipole impact parameter in the amplitude (and in its complex-conjugate), respectively. Then, the final expressions for the diffractive dijet cross section can be written in the following factorization form for the longitudinal component:
and for the transverse component
dσ diff dijet T dp + 0 dp
It is obvious from the expressions (20) and (21) that the cross section of diffractive dijet production explicitly depends on the color dipole orientation, namely on the azimuthal angle between the qq-dipole transverse separation vector r and the dipole impact parameter b. This is one of the most salient features of our calculations. Nevertheless, we will not exploit it in the rest of the paper due to the fact that none of the existing models for the dipole amplitude consider it. In the next subsection, we show that one can drastically simplify these expressions by assuming azimuthal symmetry in the color-dipole amplitude.
A. Azimuthal Symmetry
The expressions for the diffractive cross sections Eqs. (20, 21) , can be further simplified using azimuthal symmetry and the independence on the relative angle between vectors r and b. We denote by θ r , θ b , θ + and θ − the angles of vectors r, b, (p 0 + p 1 ) and (p 0 − p 1 ) with respect to a reference vector, respectively. Let us first assume that N (r, b) = N (r, b, θ r − θ b ). By using this symmetry for the case of the longitudinal photon, one can simplify Eq. (20) by noting that
Now if we assume N (r, b, θ r −θ b ) = N (r, b), namely that the dipole amplitude does not depend on the angle between the dipole transverse separation vector and the impact parameter, one can further simplify this expression by analytically performing the integral over the angles. Therefore, we obtain,
Finally, the diffractive cross section for the longitudinal photon reads
A similar simplification is valid also for the case of the transverse photon. Assuming the same azimuthal symmetry, it is again straightforward to realise that
Nothing that
the diffractive cross section for the transverse photon finally reads
B. Including quark mass
Including the quark mass m f (for a given flavor f ) in the cross section for the longitudinal photon is straightforward. It simply appears in ε through the following substitution:
For the transverse photon, however, an additional term appears in the cross section that is proportional to m 2 f . Explicitly, the diffractive cross section for the transverse photon with quark mass reads
By employing the same change of variables (
, using full azimuthal symmetry, assuming that the dipole amplitude is independent of the relative angle between r and b, the cross section for the transverse photon reads
Summing up, the diffractive cross section with the inclusion of the mass reads
with
C. Kinematics and final formulas
The cross section can be written in the laboratory frame by introducing the limits of integrations on both z 0 and z 1 with the appropriate θ-functions: (33) and (34) and
The integration over z 1 can be performed trivially by realizing the δ-function.
Eq. (38) has a non-zero result only if
In the laboratory frame z 0,1 reads
where M T is the mass of target and η lab 0 , η lab 1 denote the rapidities of the jets in the laboratory frame. We denote the proton beam energy and the centre-of-mass energy of the photon-proton system by E p and W γp , respectively. Assuming that E p ≫ M T , m f ≪ |p 0,1 | and 2P − q + ≃ W 2 γp , Eq. (41) can be approximated as
where one can read off the minimum and maximum values of z 0,1 : Note that, in principle, functions f T,L (z 0 , 1 − z 0 , p 0 , p 1 ) also depends on x g which enters in the dipole amplitude (due to higher order corrections). The light-cone variable x g corresponds to Bjorken-x in inclusive DIS. The explicit expression for x g reads
where
The expression above is obtained via energy-momentum conservation.
Finally, note that we have obtained so far the diffractive dijet cross section σ γ * p in γ ( * ) -proton collisions. One can relate σ γ * p to the diffractive dijet cross section σ ep in electron-proton (ep) collisions in DIS via
where y = Q 2 /(sx) is the inelasticity variable and √ s denotes the centre-of-mass energy of the ep collision. In this expression, we neglect the contribution of the Z boson that becomes sizeable only at very large Q 2 .
III. NUMERICAL RESULTS
We first focus on azimuthal angle correlations of diffractive dijet production in γ (⋆) -p(A) collisions. We define the azimuthal correlation in the following form [46, 47] :
where the angle ∆ϕ is the difference between the azimuthal angles of the two jets. The function C(∆ϕ) has the meaning of the probability of semi-inclusive diffractive dijet pair production at a certain kinematics and angle ∆ϕ, triggering the same production with the same kinematics integrated over ∆ϕ. The main ingredient of the cross section for diffractive dijet DIS in Eq. (38) is the universaldipole-target amplitude N (r, b, x). It is universal since the same dipole amplitude in the fundamental representation also appears in the cross sections for structure functions in DIS, exclusive diffractive vector meson production and deeply virtual Compton Scattering (DVCS). As seen in Eq. (38), the impact-parameter dependence of the dipole amplitude is crucial for describing exclusive diffractive dijet process. We use two well-known impact-parameter dependent saturation models, the so-called IP-Sat [48, 49] and the b-CGC [50, 51] models which both have been very successful in phenomenological applications from HERA to the Relativistic Heavy Ion Collider (RHIC) and the LHC, see for example [52, 53] . The parameters of the IP-Sat and the b-CGC models were determined via a fit to the recently released high-precision combined HERA data. These two models provide an equally good description of all available small-x HERA data for diffractive vector meson and DVCS production [39, 49, 51] . The saturation scale in the IP-Sat and the b-CGC models depends on the impact-parameter and the light-cone parameter x g . Note that the light-cone parameter x g depends on kinematics, see Eq. (44) . For a typical small x g here, the saturation scale can change from a few MeV to a few GeV depending on the impact parameter, see Fig. 3 in Ref. [51] . In order to compare with non-saturation models, we employ the-so-called 1-Pomeron model [39] that is the leading-order pQCD expansion for the dipole amplitude in the color transparency region, as opposed to the saturation regime. Note that the dipole amplitude N (r, b, x) is the only external input here, with its free parameters already fixed via a fit to other reactions. Therefore our results here can be considered as free-parameter calculations.
In the following, we consider photo-production (Q ≈ 0) of light quark jets at a proton beam energy E p = 5 TeV, and a centre-of-mass energy of the photon-proton system W γp = 4 TeV. The assumed values for E p and W γp can be taken as representative of the energies achievable at the LHC or in future ep colliders. The main features of our results will be unchanged by using different values for these quantities. We also show the results as a function of W γp . For the numerical computation we focus on low transverse momenta of the produced jet pairs. Note that this kinematics is mostly relevant for probing saturation effects, as we will demonstrate here. Note also that the free parameters of the impact-parameter dependent saturation model employed here, were obtained via a fit to small-x (x < 0.01) data at HERA corresponding to low virtualities Q 2 < 40 ÷ 45 GeV 2 [49, 51] . Therefore these models should be considered less reliable for large p T > 6 GeV.
For numerical purposes, for the case of photo-production we take the virtuality Q 2 ≈ 0.04 ÷ 0.1 GeV 2 . Note that at HERA, photon virtualities close to zero are considered as photo-production, see for example Refs. [45] . We use the same convention. Therefore, our results should be considered as an extrapolation to the case of Q = 0. Such an extrapolation is reasonable and is consistent with existing HERA data for Q 2 ≤ 0.5 GeV 2 [48] [49] [50] [51] . Moreover, for the light quark mass we have taken m q ∼ 4 ÷ 10 MeV. Note that the light quark masses were determined via a fit to the recent combined HERA data, and it was shown in Refs. [49, 51] that light quark masses m q about the current quark mass are consistent with the recent combined HERA data at small-x. Therefore, the integrals in the case of the 1-pomeron model are convergent.
In Fig. 2 , we show diffractive dijet correlations C(∆ϕ) defined via Eq. (46) as a function of the angle between the two jets ∆ϕ, in γ (⋆) -p(A) collisions. In the first case, shown in Fig. 2 left, we integrate over the rapidities of two jets around mid-rapidity η 0 , η 1 ∈ [0, 6] and also over the transverse momenta of the two jets within 0.
Note that all rapidities in this section are given in the laboratory frame. In the other case shown in Fig. 2 right, we consider the two jets to be in two different rapidities intervals, one at forward and the other at mid rapidity, performing the integral over the rapidities and transverse momenta 2 of two jets within η 0 ∈ [7. 4, 6] , η 1 ∈ [0, 6], and 0.2 ≤ p 0 , p 1 [GeV] ≤ 1. In order to further show the sensitivity of the diffractive dijet correlations to saturation physics, we show in Fig. 2 our results obtained in the IP-Sat model with different saturation scales, one that corresponds to the saturation scale of a proton Q s extracted from a fit to the HERA data and one with an enhanced saturation scale 2Q s which roughly simulates its typical magnitude for a heavy nucleus in minimum-bias collisions [54] [55] [56] . We also obtained the results assuming an enhanced saturation scale 5Q s which effectively considers events with highmultiplicity [57, 58] . It can be seen that the correlations are suppressed and broadened in the case where one jet is at very forward rapidity compared to the case where both jets are around mid-rapidities. It is also seen in Fig. 2 that the diffractive dijet back-to-back correlations are relatively enhanced in a model with a larger saturation scale. This feature is characteristic of the diffractive process and opposite to inclusive production [46, 47, 59] . A possible explanation can be that, in order to keep the color neutrality of the dijet system, required by its diffractive nature, the production becomes dominated bypairs of smaller transverse size with increasing saturation momentum. These pairs of smaller transverse size correspond to larger relative transverse momentum between the jets, and thus their angular correlation is less affected by saturation effects. Besides, as we discuss below, production is shifted to larger impact parameters where saturation effects are smaller In Fig. 3 left panel, we show the saturation scale dependence of the correlation C for transverse momentum of jets within p 0T , p 1T ∈ [0.2, 4] GeV. Comparing Fig. 3 (left panel) and Fig. 2 (right panel) , it is seen that integrating over larger transverse momenta, makes the correlation C be less sensitive to the saturation effect as one may expect. Note also that the relation between x g , p 0T , p 1T and W γp is non-trivial, see Eq. (44) . Therefore, a priori it is not clear which kinematic variable can be a better probe of the saturation effect here. In Fig. 3 right panel, we show the energy W γp dependence of the correlation C for transverse momentum of jets within p 0T , p 1T ∈ [0.2, 4] GeV. It is seen from this plot that the scanning the correlation function C at different centre-of-mass energy of the photon-proton system W γp , can be a good probe of the saturation effect, and it leads to a sizeable effect even at rather large transverse momenta of the produced jets (integrating over transverse momenta of jets in p T < 4 GeV).
In order to further investigate if the enhancement of the back-to-back correlations shown in Fig. 2 is truly due to saturation physics, we study the t-distribution of diffractive dijet production. To this end, we change variables
in the cross section, Eq. (28). Then we have |t| = ∆ 2 with t being the squared momentum transfer. Note that the cross sections of diffractive dijet production and diffractive vector meson production behave quite similarly in the small-x region: In both cases, the cross section can be written in terms of the dipole amplitude, and in both cases ∆ and b are Fourier conjugates, b ∼ 1/ |t|. In Ref. [39] , it was shown that the t-distribution of diffractive vector meson production exhibits a dip-like structure in the saturation regime due to the unitarity features of the color dipole amplitude. Therefore, one may expect that if the enhancement of the back-to-back correlations shown in Fig. 2 is due to the saturation physics, one should also see a dip-like structure for the t-distribution of diffractive dijet production in the saturation region (in the same kinematic region considered in Fig. 2) .
In Fig. 4 left , we show the t-distribution of diffractive dijet in the same kinematics region considered in Fig. 2 (with one of the two jets at forward rapidity). It is seen that in the saturation models (IP-Sat, and b-CGC), the diffractive dijet t-distribution has a dip while in the non-saturation model (1-Pomeron), there is no dip-like structure. On the right panel of Fig. 4 , it is shown that the dip disappears by increasing the value of k. This is due to the fact that lowering k, enhances the saturation effects and consequently the dip in the t-distribution becomes more pronounced. In order to further show that the saturation dynamics is main cause of the dip-structure, in Fig. 5 we show the effect get balanced by a momentum transfer to the target. of changing the saturation scale in the t-distribution of diffractive dijet production in two kinematic regions with k < 3 GeV and k < 1 GeV. It is seen that the dip in the t-distribution moves toward lower t and becomes stronger by increasing the saturation scale, and disappears in the non-saturation 1-Pomeron model.
Note that although dips are due to the shape in impact parameter that has a non-perturbative origin, the main difference between a dipole model with linear and non-linear evolution (i.e, incorporating saturation effects through some specific model as those employed in this work), is that the former does not lead to the black-disc limit and, therefore, the dips do not systematically shift toward lower |t| by increasing saturation scale, while the latter does. Non-linear evolution evolves any realistic impact-parameter profile, like a Gaussian or Woods-Saxon distribution, and makes it closer to a step-like function in impact parameter by limiting the growth in the denser centre. This leads to the appearance of dips with non-linear evolution even if the dips were not present at the initial condition at low energies or for large x, or to the receding of dips towards lower values of |t| even if they were already present in the initial condition. Note that small |t| corresponds to peripheral collisions when saturation physics should be less important. The main features of the t-distribution of diffractive dijet production are similar to those seen in diffractive vector meson production [39] . The enhanced back-to-back correlation with increasing saturation scale and emergence of dip in t-distribution appears to be a universal feature of diffractive dijet production, irrespective of the mechanism by which the saturation scale is increased.
Finally we have made some studies of the effect of color dipole orientation or the existence of a correlation between r and b in the master Eq. (22) for diffractive dijet production in DIS. Our results, with the aim of not performing a realistic calculation but of showing that indeed an observable effect can be obtained, are shown in the Appendix.
IV. CONCLUSIONS
In this paper we analyse exclusive dijet production in coherent diffractive processes in DIS and real (and virtual) photon-hadron collisions in the CGC framework at leading order. In contrast to inclusive dijet production in DIS where the cross section depends on both two-and four-point Wilson line correlations (thereby involving the Weizsäcker-Williams gluon distribution), diffractive dijet production in DIS only depends on the two-point function (thus only on the dipole gluon distribution), see Eq. (38) . This may be considered as an advantage of diffractive over inclusive dijet production, since the dipole amplitude, as a solution of the BK evolution equation, has been well constrained by experimental data in different reactions. In contrast, the four-point function is less theoretically known, and remains rather unconstrained by current experimental data. We also show that the diffractive dijet cross section is sensitive to the color-dipole orientation in the transverse plane, a new ingredient which has not been previously explored, see Eqs. (20, 21) . This feature of diffractive dijet production may provide complementary information about possible correlations between thedipole transverse separation r and the dipole impact parameter b, see the Appendix. Note that the impact-parameter profile of the dipole amplitude entails intrinsically non-perturbative physics, and a full description of the impact-parameter profile of the collisions seems to be beyond the QCD weak-coupling approach to small-x physics. Nevertheless, there has recently been several attempts to extract information about the impactparameter b dependence of the dipole amplitude via the BK evolution equation. These studies indeed indicate non-trivial correlations between r and b [60] . A detailed phenomenological study of the color dipole orientation in diffractive dijet production is beyond the scope of the current paper. It was shown that correlations between r and b in dipole amplitude, can naturally cause azimuthal asymmetry in hadronic collisions [61] . Nevertheless, most of the models for the dipole amplitude in the literature do not include this feature. Hence, we provide corresponding simplified expressions for the numerical analysis.
We also investigate diffractive dijet correlations and t-distributions in γ ( * ) -h collisions and analyse their sensitivity to gluon saturation effects in the small-x kinematic region. We show that an increase of the saturation scale produces an enhancement of away-side correlations. This feature seems to be unique to diffractive production, and is in drastic contrast to the inclusive two-particle correlations such as inclusive dijet [59] , inclusive photon-hadron [46] , and inclusive di-photon [47] production in the CGC framework. We also find that the t-differential cross section of diffractive dijet production in high-energy collisions offers a unique opportunity to probe the saturation regime and discriminate among models. It exhibits a dip-type structure in saturation models while, in a non-saturation model, dips are either absent or expected to lie at larger |t| and not to shift towards smaller values of |t| with increasing saturation scale (or decreasing x). This behavior is very similar to the one found in diffractive vector meson production [39] , indicating the universality of the underlying dynamics due to the initial-state effects.
In order to understand more rigorously the implications of gluon saturation in the proton wave function on diffractive processes, it is indispensable to systematically investigate the effect of higher order contributions beyond the current leading-order approximation, see also Refs. [35-37, 43, 62, 63] . Nevertheless, the requirement of color neutrality in diffractive processes should pose significant constraints on higher order corrections 4 . A detailed study of diffractive (p0 − p1), at a fixed ∆ϕ = π (back-to-back jets) for various value of A which determines the polarization of the dipole amplitude. We integrate over the rapidities of two jets η0, η1 ∈ [0, 6], η0, η1 ∈ [6, 7.4] and also over the transverse momenta of the two jets within 0.2 ≤ p0, p1[GeV] ≤ 2. We consider Ep = 5 TeV and Wγp = 4 TeV for all curves.
dijet production at full one-loop level is postponed to a future publication. Also, an analysis of jet reconstruction in more realistic experimental environments would be required to establish the practical feasibility of this kind of studies.
In Fig. 6 , we show diffractive dijet photo-production correlations C as a function of the angle ∆θ = θ − − θ + between vectors ∆ and k, at a fixed ∆ϕ = π (back-to-back jets) for various values of A = 0, 0.5, 1. We integrate over the rapidities of two jets η 0 , η 1 ∈ [0, 6], η 0 , η 1 ∈ [6, 7.4] and also over the transverse momenta of the two jets within 0.2 ≤ p 0 , p 1 [GeV] ≤ 2. It is seen that a nonzero A corresponding to the existence of r − b correlations in the color dipole amplitude, induces sizeable azimuthal correlations between ∆ and k.
